INTRODUCTION
For most people frozen shoulder is a self-limiting condition of approximately 1-3 years duration and it can be extremely painful and debilitating. People with the condition may struggle with basic daily activities and be worn down by sleep disturbance as a result of the pain (3).
As well as interfering with domestic and social activities, it can affect the ability to work. There may not be a complete resolution for all patients and there is variation across case series in the proportion of patients who do not regain full shoulder motion (4) .
The pathology of the frozen shoulder involves different anatomical parts of the capsule of the glenohumeral joint. For the aggravated forms changes in the periarticular structures, mainly the muscles of the rotator cuff, are a common finding.
The conservative therapy of the disease usually comprises of physical procedures, kinesitherapy and drug therapy.
Concerning the application of corticosteroid injections, most of the authors have found a quick, but rapidly diminishing in terms of killing the pain effect. Most of them also announce a lack of increase in the limited range of motion.
According to recent research physical therapy has a little better effectiveness than steroid injections. Because of the variety of the physical factors and different therapeutic combination options, there are still many therapies which were never researched. Exactly there may be hidden the opportunity of increasing the effectiveness of physical procedures by changing the therapeutic parameters and by combining with other factors.
Only a few of the methods of kinesitherapy have been researched in the recent years. The debate for the incorporation of physical therapy in treatment of frozen shoulder patients is still open.
In 1983 Rizk et al. compared in a research two interesting complexes of physical procedures (12) . Group A comprised of 26 patients with 28 frozen shoulders that were administered with thermal therapy, kinesitherapy (Codman, pulley and wheel exercises and gentle, rhythmic stabilization type manipulation of the glenohumeral joint). Group B had 24 patients with 28 affected shoulders and the procedures conducted were TENS, pulley exercise and an interrupted traction with 2 hours duration (15 min. traction, 5 min. pause). The average age of the patients was 56, and the symptoms of frozen shoulder were present 3 to 8 months before the research therapy started. The therapeutic combinations described were conducted for 8 weeks without interruption and evaluation of the accomplished results was performed every month for 6 consecutive months. During the first three weeks of the program group B progressed better than A. The most significant improvement in both groups was observed in the first three weeks. As a final conclusion the authors declared a better effectiveness of the group B program. No statistical analysis were provided for that research.
Bulgen at al. in 1984 (1) conducted a randomized controlled clinical trial comparing the following therapeutic approaches: intraarticular steroid injection once per week for three weeks; 3 times per week manual mobilizations for 6 weeks; cryotherapy and PNF (proprioceptive neuromuscular facilitation) 3 times weekly for 6 weeks; no special therapy group. All patients were performing pendulum exercises for 2-3 minutes every hour during the day. Major inclusion criteria were shoulder pain lasting more than one month, sleep disturbances and incapability of lying on the damaged side. Forty-two patients were admitted for the trial. Their average age was 55.8 years old, and the average duration of major symptoms before the trial start -4.8 months. Follow-up was performed once per week for the first 6 weeks, after that -once per month up to the 6 th month. The most significant improvement in all four groups has been observed in the first four weeks, and there was no significant long term superiority of any of the therapies used. The authors have proven a correlation between the higher patients' age and the bigger range of motion loss, excluding external rotation.
In 1985 Nicholson (10) compared the effectiveness of active kinesitherapy with manual joint mobilizations for 20 patients. The group with mobilizations achieved a bigger improvement in regaining internal rotation and abduction. One follow-up was conducted four weeks after the end of the therapy.
The first long-term follow-up trial was performed by Shaffer, Tibone and Kerlan (13) in 1992. They estimated objective and subjective results obtained from 62 patients with shoulder pain and limited range of motion from more than one month, abduction less than 100° and decreased external rotation with more than 50%. The average age was 52 years old and average duration of symptoms before the beginning of the treatment was 6 months.
The follow-up of the patients extended between 2 years and 6 months and 11 years and 9 months (average 7 years). All patients had conducted physical therapy in a hospital or home-designed stretch program at an earlier stage of the disease. Ten of the patients have had a manipulation of the glenohumeral joint under anesthesia and another two -arthroscopic intervention for a release of the capsule from the adhesions.
At the end of the trial the authors concluded the following:
❖ the average time for retrieval of the range of motion of the treated patients was 6 months (recovered up to minus 15° of the standard);
❖ the average disease duration was 12 months; ❖ the pain has been gradually decreased and eventually eliminated for an average of 6 months;
❖ 31% of the patients were with moderate stiffness or moderate pain in the shoulder
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❖ 37 of the patients (60%) in the research were with diminished range of motion in comparison with 0% in the control group (comprised of contralateral shoulders without any complains);
❖ only 7 patients (11%) had minor functional limitations at the end of the follow-up ❖ -the patients with a significant limitation of the range of motion in all three anatomic plains were 13 times more often men than women (p>0.5);
❖ no correlation between the functional limitation and measured decrease in the range of motion was found;
❖ no correlation between the objective range of motion and the duration of the complains was found.
O'Kane at al. (11) studied the effect of an autostretch program on the patients' self-evaluation of the glenohumeral joint function. The patients assessed themselves with the questionnaire Simple Shoulder Test (12 questions) and the online questionnaire SF-36 (36 questions). The authors reported that all the alterations in standards from SF-36 were eliminated after the treatment. Unclear about this research is the duration of the patients follow-up.
An year later Griggs et al. (5) studied the effect of a specific, including four directions, stretch home program. Seventy-five patients participated with an average age of 56. Periodically the authors conducted clinical assessment of pain, range of motion and function. All the patients completed the DASH questionnaire and the online SF-36. Patients were followed-up for an average of 22 months. Ninety percent declare the therapeutic results to be satisfactory and only 10% were not content. Male gender and diabetes were proven to be factors that worsen the final prognosis in cases of exacerbated symptoms. A significant improvement of the pain at rest and pain during motion was found (p>0.001). As a whole, the results from the questionnaires were good even for patients with a smaller change in the range of moton, which proves their lower authenticity regarding the range of motion.
In 2000 Vermeulen et al. (14) in a scientific report described how they had applied physical therapy on 7 patients (4 men and 3 women), achieving an improvement in the range of motion and decrease of the pain. The therapy consisted of manual mobilizations twice a week for 3 consecutive months. Follow-up assessments of pain, joint mobility and function were conducted before and after the treatment, and later at the ninth month. An arthrographic evaluation of the joint volume was conducted to all patients (a solution of Haxabrix and Xylocaine 2% in ratio 1:1 was injected in the joint until a feeling for a firm resistance was felt). The authors considered that the volume of the inserted in the joint space liquid corresponds with the joint volume. A decreased under 15 sm³ volume in combination with an obliteration of bursa subscapularis and recessus axillaris at the arthrogram are typical findings for the adhesive capsulitis (8, 37). There was no statistical analysis of the research results.
The research of Guler-Usal from 2004 (6) studied and examined the effect of two different physical therapy combinations -deep friction massage and mobilizations by Cyriax for the first group and a combination of centimeter waves and hot packages for the second. The author reports a supremacy of the Cyriax techniques, although the combination of endogenous and exogenous heat is rather controversial.
In 2006 again Vermeulen (15) et al. conducted a profound research based on the effect of different mobilizations for patients with frozen shoulder. A total of hundred patients participated, divided into two groups: group I treated with intensive, passive mobilizations reaching the end-range of motion in the glenohumeral joint; group II -gentle, low-amplitude passive mobilizations in the pain-free range of motion. All patients conducted 24 therapies (twice weekly for 12 consecutive weeks). Group I showed a statistically accredited greater improvement in all researched ranges of motion, the differences between the two groups being quite small.
In 2007 an interesting research was organized by Johnson et al. (7), comparing the effect of mobilizations with forward and backward shift, which are common techniques in the manual medicine complex for patients with frozen shoulder. Twenty patients were divided in two groups treated with 6 ultrasound procedures, joint mobilizations and ergometer exercises for the upper extremities. The pain reduction in both groups was equal, but the group with backward shift mobilizations achieved a significantly greater improvement of the external rotation (p<0.001), the average range of improvement being 31.3°.
Another research from the same year (16) proves a supremacy regarding an increase of the range of motion from intensive, passive mobilizations reaching the end-range of motion and mobilizations with motion based on the Mulligan school (8, 9) compared with low-amplitude, pain-free passive mobilizations.
One of the latest researches of the methods of physical medicine is that of Cheing et al. (2) focusing on the effectiveness of combining interferent current (4-pole, 80-120 Hz) with kinesitherapy home complex. The control group patients were only observed, which is a disadvantage. A significant improvement in pain and range of motion was reported at the fourth month follow-up.
